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1. IPR OVERVIEW

1.1 Spending level development

The first goal ofthe BPA2018-2023 Strategic Plan is to strengthen financial health with a major
focus on improving costmanagement discipline The plan outlines an objective tdold the sum of
program costs, by business line, at or below the rate of inflatioin order to take steps to achieve
this objective, BPAchangedits approach to the IPR.

In the 2018 IPR process, senielevel executives established spending caps early in the procesgh
the expectation that the capswvere firm and should not to be exceedeghnd where possille the
expense spending levels should coma ieven lower than the capsProgram spending decisions and
priorities were to be guided by the goals of thetrategic plan.

Similar to the 2016 IPR; 0! § © AT 00O xAOA AT 1011 EAAOAA ET OI
Power, TransmissionCorporate andChief Administrative Office.These pools were led by the senior
vice presidents of Power and Transmission Services, chief operating officer, deputynadistrator

and chief administrative officer.Separating into these distinct pools was medrto encourage
discussions of tradeoffs and the prioritization of funding requests

Spending pool program s ummary

Transmission

Power | Corporate

1 Engineering 1 Bureau of Reclamation | { Business 1 Safety

1 Internal Support 9 Columbia Generating Transformation Office 1 Facilities

1 Maintenance Station 9 Communications 1 Fleet

1 Marketing 9 Corps of Engineers 9 Compliance, Auditand | § Human Resources

1 System Operations

1 Energy Efficiency

Risk

Service Center

9 Transmission 1 Internal Support 9 Customer Support T Information
Acquisition and 1 Non-Generation Services Technology
Ancillary Services Operations 9 Corporate Strategy 1 Security and

1 Renewables 1 Finance Continuity of
1 Environment, Fish and Operations
Wildlife 1 Supply Chain
1 General Counsel 1 Workplace Services

1 Intergovernmental
Affairs

In the 2018 IPRthe pool managers led the efforfrom the beginning, with the objective of keeping
the spending levels flat in nominal termsorwithout inflation, to BP-18 levels for both expense and
capital for the FY 20202021 rate period. Pool managers and executives themad prioritization and
trade-off discussions aboutwhich programs should receive the same funding, less funding or more
funding based on" 0 ! diradegic goalsand the given financial constraints

The pool manager discussions also revealed some areas where additional efforts would be needed
to evaluatewhether spending levels could be reducebelow the firm caps set by the poolExamples
of items that received additional scrutinyinclude the Technology Innovationportfolio, library,




aircraft services, lease terminations and a variety of services used across the businesgh as
corporate memberships, subscriptions angositions that qualify for relocation expenses

Each of the items were reviewed to determine if the work could be performed more efficientli,it
is critical for doing business,if it is possible to scale back the program and still provide key
services,andif it is critical to achieving our mission and visionThe final decision waswhether or
not spending on that particular item would helpBPAadvanceits strategic objectives.If the answer
was no, then spending wa either reduced or eliminated.These decisions broght spending levels
below the target to keep them flat compared to BRS.

All of these discussions and choices have allowed BPA to bend the cost curve thisdRéRresulted

in the spending levek bypool shown below.
Proposed IPR

($Thousands) 2020 2021
Transmission 314,451 314,451
Power 885,936 940,850
CAO 211,964 211,964
Corporate 428,742 431,862
Grand Total 1,841,094 | 1,899,127

Bending the cost curve
Average annual program costs in billions of dollars and percentage of
cost change by rate period

Percentage change Billions of dollars
30 2

26

\ .

20

10

BP-08 BP-10 BP-12 BP-14 BP-16 BP-18 2018 IPR
FY 2008-2009 FY 2010-2011 FY 2012-2013 FY 2014-2015 FY 2016-2017 FY 2018-2019 FY 2020-2021

BPA isactively looking for additional spending level reductions Pool managers and executivewill
continue to analyze potentialcost efficiencies thatwill beincorporated into the final IPR decisions
in August



1.2 General allocation of Corporate and CAO costs

Corporate and CAO organization asts must be included in thepower and transmission revenue
requirements. Some costs are dirett charged to Power and Transmissiotservices operation and
maintenanceprograms, and some are allocatetb each business linghrough cost pools The
allocation process is accomplished through General and Administrative amilisinessSupport
pools.

There arel5 G&A cost pools: Executive/Planning/Governance; Corporate Application Asset;
Security Services; Legal Services; Human Resce Services; Finance; Safety; IT Administration and
Management; IT Infrastructure Assets; Cross Agency Application Assets; Workplace Services;
Communications and Intergovernmental Affairs Workplace Direct Projects for
Power/Transmission; and Agency Serices Awards.

In addition, there are nine Business Support poolsRisk ManagementDedicated IT Projects for
Power/Transmission; Supply Chain Management AdministrationSupply Chain Agency Purchasing
BTO Portfolio ManagementTechnology Innovation; Meterng and Billing Services; and Forecasting
and Contract Management.

The pools are collections of costs from the centralizeGorporate and CAQrganizations. Each
organization may charge into one or more cost pool'he description of products and services
provided by these organizations can be found in the individual organizatioGsummaries.

1.2.1 Corporate and CAO general allocation methodology

Before each IPR process, BRANnducts a review ofthe costallocation pools and the cost drivers
used to assigrCorporate and CAQcosts toPower and Transmissionfor recovery through revenue
requirement. Each pool is examined to determine the appropriate drivers of cost. The drivers are
used todetermine the allocation rates.The costs associated with these pools agessigned to the
Agency Services G&A program or the benefiting O&M program for each business uhdt part of this
review, managers verify that the makeup of the cost pools and the drivers are ttip-date and
accuately reflect cost causation.

When determining the allocation rates, these principles apply:
1 Methodologies are equitable and fair
Methodologies are defensible in a rate setting environment
Methodologies are defensible with internal and external auditors

1

1

1 Methodologies can be implemented and areost-effective.

1 Methodologies are direct and simple: improving understanding and transparency
1

Methodologies are used to develop rates that will be implemented and unchanged on an
annual basis

G&A and Business Support costs can be allocated either everdyPower and TransmissiorServices
or based on specific cost drivers, such as number of employeestioe amount oftime spent
supporting either business line



1 Evenadllocations - traditional G&Acosts: cost pools that serve the general purpose @PAsupport
functions and are split 50-50 to Power and Transmission.

o0 No consistent, measurable method of assigning support costs directly to the benefactor

0 Functions are general in nature and are not directly affected by changes in traditional cost
drivers (i.e, federal employee and supplemental labolevels, budget levels, etc.)

o0 Collection of costs or measurement of driver is cost prohibitive it is uneconomical to
attempt more precise allocations

0 Lack of causal relationship to benefactors prevents a cledistinction for assigning those
costs

1 Directedallocation pools: cost pools that can be distributed with more precision, based on specific
cost drivers and are notsplit 50-50 to Power and Transmission.

0 Activities are managed and budgeted centrally, hlumethods exist to assign costs to
benefactors

0 Functions can be linked to cost drivers and can change based on those drivers

o Direction of effort studies or other means can be used to allocate in a catective manner.

Upon completion of the cost pooleview, potential changes to allocations are presented to ttaecounting
officer and thechief financial officer for review and approval. Theapprovedallocationsare then
Ei b1 Ai AT OAA ET OEA )02 AT A OOGAA &£ O OEA OPATIEIC

c

The accounting review forthe 2018 IPR resulted in minor changes to a number of pools. A summary of
the cost pool changes can be found on the nextgemand in thenternal support section.

Corporate and CAOasts

Power Transmission

Direct Charge Business Support Direct Charge

Fish & Wildlife Billing and Metering 1 Program Specific IT {1 Environment
Technology Innovation Contracting and 1 Supply Chain Admin 1 Supply Chain

Power Planning Council Forecasting 1 Supply Chain i Technology Innovation
Nuclear Insurance Risk Purchasing 1 General Counsel

IT projects BTO 1 Technology Innovation I IT Projects

General Counsel Supply Chain Admin Management f HRSQOWCP)
Decommission Contributions

Direct Programs

G&A :
. Direct Programs
Executive Mgmt. Finance
IT Applications Workplace Services
\L Safety/Security Communications \ \l/

General Counsel Intergovernmental

BPA Internal Support HRSE Affairs = BPA Internal Support
Agency Services

Awards




FY 2019 & IPR 2020-2021 G&A Allocations

2019/IPR Rates 2018 Rates
COST POOL POWER TRANS POWER TRANS Costs included in the pool Drivers
G&A Regulatory affairs, executive. CAO management Standard rate with no consistent, measurable method of
1 | EXEC/PLANNING 50% 50% 50% 50% 9 stralye ic Ia'nnin and i’nlernal audilg ! assigning support costs. Functions are general in nature. Thig
GOVERNANCE gicp 9 rate does not get adjusted year-to-year.
IT maintenance of BES/Financials, HRMIS and a numb
G&A CORPORAT! of other IT business systems applications such as Applications in this cost pool follow the profile of benefiting
2 APPLICATION 35% 65% 35% 65% SharePoint, customer contracting and DOE hiring. [Power and Transmission at a rate of 35%-65%. This rate does |
ASSET Expense projects from the beginning OR projects post|  get adjusted year-to-year but was reconfirmed in FY2018.
capitalization in O&M phase.
G&A SECURITY Physical, personnel and information security, continuity] Rate established by a direction of effort study (time spent by
3 12% 88% 12% 88% N . o
SERVICES of operations security staff for Power and Transmission).
G&A LEGAL General counsel (excludes direct charges to Power an "
)0, )0, 0/ -to-"
4 SERVICES 50% 50% 50% 50% Transmission) Standard rate that does not get adjusted year-to-year.
G&A HUMAN HR policy, talent acquisition, employee development,
0, 0, 0/ ' 4 3 . .
5 RESOURCE 22% 78% 23% 7% labor relations, staffing and classification, EEO BFTE count by business unit.
SERVICES
Accounting, budgeting, forecasting, accounts payable MOITI C(zjs;f’;n t': 'St pgol aret ?0-310%' Exc?pnoni are;udgbe t;j
6 G&A FINANCE 46% 54% 45% 55% payroll, financial reporting, treasury, rates support, payro ant p P ate |rrc1’p$c or 3 e;e cgs':?;rfe asel IT n lé
capital management, financial liaisons supportfor Power and Transmission, or payroll, an
number of vouchers for AP.
7 G&A SAFETY 5% 95% 6% 94% Field safety, construction safety, medical surveillance | Direction of effort sttudy looking at busmless line program supporf|
corporate safety provided by the Safety Tier 4 Depts.
RISK Enterprise risk, transaction risk and credit risk Direction of effort study looking at risk support for Power and
0, 0, 0, 0/
8 MANAGEMENT 62% 38% 62% 38% management. Transmission Services by Risk Deptlds.
GEAIT IT leadership & planning, admin, quality control, project
9 | ADMINISTRATIO 29% 71% 29% 71% p &P 9. » quality » Pro) Rate based on weighted average for the other IT cost pools.
management, IT training
& MANAGEMENT]
DEDICATED IT . . | . - o .
10| PROJECTS (for| 100% 0% 100% 0% De_d|cated projects for Power & Trans such as Co_lurr_1b| Dedicated applications for Pow_er and Transmission Services.
Power) Vista, Hydro Ops, CAD support, and OATI application] Rate does not get adjusted year-to-year.
DEDICATED I'T Dedicated projects for Power & Trans such as Columbi| Dedicated applications for Power and Transmission Services.
11| PROJECTS (for 0% 100% 0% 100% h - N
e Vista, Hydro Ops, CAD support, and OATI applicatior Rate does not get adjusted year-to-year.
Transmission)
G&AIT Data center storage, Linux, Wintel, security, Desk AILﬁZiS:i:iaglc.? /l::rg\izlg;p?/gz;:;n(b;dgg\?vehn;s?g::n? fist
)0, 0, 0/ il .
12 INFRASSTSRU(S:TUR 2% 79% 22% 78% topfend user compL:]t(l)r;gé, :Q\';:’C:Z‘AN’ help desk, and allocated to P/T/Corpt. Portion of NW and NS allocated to T.
ASSET P Corpt allocated to P/T based on 35/65.
G&A CROSS Customer billing system, enterprise performance Standard agency rate that does not get adjusted year-to-year
) o o 5 , ] O ) L
13 AGENCY 50% 50% 50% 50% management (EPM), reporting services, data integratiol Projects in this cost pool.beneflt Power and Transmission
APPLICATION Services equally.
HQ and field leases, utilities, janitorial, maintenance,
14 G&A WORKPLACI 40% 58% 26% 54% space management including moves and furniture, offiq  FY2017, use a combination of B/CFTE by location for other
SERVICES ? ° ° ° equipment & supplies, mail/courier, media services, | services, as applicable to the nature of the cost in this cost pod
motor pool, transit and parking
SUPPLY CHAIN . . .
15| MANAGEMENT & 8% 92% 1% 89% Management and ac_lrn!nlstratlve cgsts for aggngy Overall rate based on program level support by Supply Chain|
ADMINISTRATION purchasing & Transmission contracting and logistics management.
G&A PUBLIC Internal and external communications, national .
)0, )0, 0/ ' -t0-
16 AFFAIRS 50% 50% 50% 50% relations, regional relations, tribal relations Standard agency rate that does not get adjusted year-to-year
SUPPLY CHAIN purchasing services for environment. Eneray Efficienc Weighted average of actual costs charged to environment, EF
17 AGENCY 64% 36% 64% 36% 9 ! R4 Power, IT and Corporate work orders within the Agency
Power, IT and Corporate )
PURCHASING Purchasing cost pool.
BTO PORTFOLIQ - . . Standard agency rate applied until definitive drivers are
)0, )0, 0/
18 MANAGEMENT 50% 50% 50% 50% BTO administration and project management costs identified.
TECHNOLOGY Technology innovation administration and project .
)0, )0, 0/ -to-
19 INNOVATION 50% 50% 50% 50% management costs Standard agency rate that does not get adjusted year-to-year
G&A WORKPLACI Dedicated Transmission and Power workplace costs sus
20| DIRECT PROJEC 0% 100% 0% 100% as Van Mall and the 4400 building lease (most of the|  Dedicated workplace services for Power and Transmission.
(for Transmission) costs are for Transmission)
G&A WORKPLAC Dedicated Transmission and Power workplace costs sus
21 | DIRECT PROJEC| 100% 0% 100% 0% as Van Mall and the 4400 building lease (most of the Dedicated workplace services for Power and Transmission.
(for Power) costs are for Transmission)
METERING & Power and Transmission Services customer billing and Direction of effort study with information provided by the
9 )0, 0, 0/
22 BILLING SERVICH a%n 59% 48% 52% metering services responsible Dept managers.
FORECASTING & . A - . .
23 CONTRACT 56% 4% 47% 53% Contract management :?1(;|51;i;;port, load forecasting an| Direction of eff(r);tsstgl:s);t\:;/:félenf?rr:aa;:neféowded by the
MANAGEMENT 4 P P gers.
2u AGENCY SERVIC 20% 60% 240% 60% Corporate awards Based on overall Corporate G&A personnel costs for Power an|
AWARDS Transmission




1.3 Capital spending level development

In 2016, BPA introducedthe Asset Management Key Strategic Initiativdesigned to bring a

renewed focus to asset managemenCentral to the renewed focus is the intent to more closely

AT ECT "0!60 AOOAO 1 AT ACAi AT O POT AAOOAO xEOE )3/ v
Institute of Asset Management principles and practices. The key building blocks necessary to

achieve thatalignment are strategic assetmanagementplans and asset plans.

BPA developed the strategic asset management plaasd the asset plarsin 2017 and 2018 The
strategic asset management plangepresent a refinement and evolution of the asset management
strategies that BPA hd been producing for a number of yearsThey provide a medium to longterm
strategic approachthat aligns with the goals in the strategic plan. re detailed and nearterm
asset plans are developedff of these strategic asset managemenptans.

4EA OAATTA CIi Al T&£ "0!680 OOOAOACEA DIiTAisgo& O O1 11T A
describes the objective of administering an industrleading asset management programit also
describes how thestrategic assetmanagementplans will inform capital investment decisions by:

1 Understanding our assetscriticality, health and risks.

9 Establishing risk-based asset performance objectiveuch as lost generation and
reliability).

1 Using leading analytical methods to prioritizemaintenance activities andcapital
investments for safe, reliable asset performance.

The strategic asset management plans also include risk assessmefitse risk assessments play a
key role in enabling limited capital to be prioritized in order to ensure he most critical reliability
concerns are addressed first.

Managing an industryleading asset management program must be accomplished within the
contextof* 0! § 0 &I AOO 11 OOOAI EfférkvA mdndgEmenEef bshel lkeBydld EA AT OE
costsisaBU AT T OOEAOOI O OI OEA ACAT AUBO £ET AT AEAT EAAI

1.3.1 Asset Overview

Operating in a capital intensive industry involves managing the lifecycle costs of a wide array of
AOOGAOGO AT Ah ET "0! 80 AAOAnespread ghagiaphiC aréa@nysicsh AOOA OO
assets? such as hydroelectric dams, transmission lines, substations, information systems and

investment in fish and wildlife mitigation z enable BPA and its partners to deliver on its mission

and vision.Below are brief descriptions of the assets funded and managed by BPA

Federal hydro assets are comprised of 31 hydroelectric plants with over 200 generating units.
Installed generating capacity is over 22,000 MW; over the last five years an annual average of 74
million megawatt-hours of electricity has been generated. Twentgne of the plants are owned and
operated by the Corps and 10 by Reclamation.

Transmission assets include over 15,000 circuit miles of highvoltage transmission lines 260
substations, nearly 400 dedcated communications sites, and over 195,000 acres of transmission

9



line corridor rights -of-way. Transmission assets also include hardware and software applications
for grid operations. Theseassets are owned or leased by BPA.

Facllities assets include system control centers, substation control houses, communications
buildings, administrative offices, maintenance shops, warehouses and other netfectric plants.
BPA owns over 1,000 buildings at over 400 sites in five states.

IT assetsinclude desktops, I@tops and other office automation hardware and software; servers,
operating systems, and other data center hardware and software; data, voice and video network
systems; and applications for a range of business purposes. These assets are owned by or license
to BPA.

Fish and Wildlife assets include habitat protection for tributary passage, fish hatcheries,
conservation land acquisitions and culvert replacements. The assets also include fish and wildlife
improvements at federal dams and fish hatcheries. Thessets are owned and operated by federal
and state agencies, conservation organizations, tribes and private property owners.

The Columbia Generating Station, a nuclear generation plantjs owned and operated by Energy
Northwest, and BPA pays all costs incted by the plant. Columbiais not covered bya BPAasset
strategy at this time but Energy Northwest produces the Columbia Long Range PI&BPA provides
input to this plan.

1.3.2 Strategic Challenges

" 0 | srafegic and financial plans provide the objectives and the parameters within which the
asset management program existsThe asset management program must balance objectives and
constraints to maximize the longterm operational and economic value of power and transmission
system assts. This is accomplished by maintaining and investing in the system so that:

1 Assets operate efficiently and effectively and provide the capacity and capabilities needed to meet
reliability, availability, environmental, health and safety, security and othestandards.

9 Total economic costs are minimized over the lonterm. Total economic costénclude boththe full
life-cycle costs of the assets arnttle coststhat customers and others may bear should the assets fail
to perform (customer outages).

All this must be accomplished while navigating a number of strategic challenges described below.

Managing the risks of aging infrastructure

The transmission system with its highvoltage power lines and substations includes many assets
that are significantly older thanOET OA T £ "01 860 ET AOOOOU DPAAOOS
needs to be replaced or upgraded so that equipment continues to provide the reliable service and

the capacity and capabilities that will be needed.

The average age of the facilities portlio is 38 years These facilities arein need of elevated levels of
repair and maintenance or, m many instances, replacemenihe identified backlog of maintenance
and repairs leads to an overall poor portfolicacility condition index.As assets continue to age, the

10
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poor facility portfolio facility condition index represents an increased risk to grid réability and
personnel safety Furthermore, facility degradation is a risk to the loss of expected operational and
economic benefits dugio premature system failure and increasd maintenance expensesAging
infrastructure also increases the risk of damage during extreme natural events.

The average age of the federal hydroelectric generating units is over 50 yearigh 27 percent of
federal hydropower equipment at or exceeding its design lifand dmost 30 percent of the
equipment assessed to be in marginal or poor conditiolBut age alone is not an indicator of when
an asset should be refurbished or replaced. The physical condition, perfoance and corrective
maintenance history of equipment and facilities are often the bigger drivers for planning and
prioritizing replacements.

Managing technological change

The strategic planA AOAOEAAO OEA 1T AAAOOEOU T £ AT OOOET ¢
markets and advanced technologies:or some classes of equipment, such as telecommunications
and control systems equipment, technological obsolescence remains a major risk inetiag
operational demands, maintaining longterm system reliability and managing costs. Technological
advances are instrumental to the success of many industiyide initiatives, including: integrating
variable energy resources, enhancing the reliability ahefficiency of system operations, deploying
demand response programs and enabling energy storage devides potential use in non-wires

applications.

Understanding of climate science, seismic behavior and risks to the bulk electric system continue to

evalve, particularly in the Northwest for extreme weather events and a Cascadsabduction zone
earthquake.BPA must investo strengthen, replace or enhance transmission and supporting
facilities infrastructure in order to provide resilience and safety when extreme events occur.

Manage increasing demands on the power and transmission system

In recent years there has been ginificant demand on thepower and transmissionsystem fromnew
loads, such as data centergs well asextensive development of renewableesourcesand changing
fish operations. Suchdemandhas tested the flexibility of the powerand transmissionsystems and
led to substantial investment inboth to maintain reliability . In the future, BPAplans to continueto
make prudent investments for reliability. Additionally, BPA will continueto find creative ways to
get the most out of existing hydro flexibility, rely less on new transmission infrastructure solutions,
andrely more on solutions that allow the region tomaximizeits existing infrastructure.

Meet evolving compliance requirements

The Energy Policy Act of 2005 subjects BPA and all utilities to a wide range of North American
Electric Reliability Corporation reliability standards enforced by theWestern Electricity
Coordinating Council The challerge that BPA and similar entities face is the amount and rate of
AEAT CA ET OAI EAAEI EOU OOAT AAOAO OET AA OEAEO
transmission is now being driven by reliability and other regulatory requirements.

11
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Growth in security and continuity of operations requirements to protect critical infrastructure has
AAAT OAPEA8 "0! 80 EIT &£ Oi ACETT OAAETTITCU QUOOAI O
mandated laws and regulations.

Implement Endangered Species Actand other environmental compliance requirements

The federal hydropower systems must operate in compliance with multiple legal mandates,

including the Northwest Power Actthe Endangered Species Actribal Treaty, Clean Water Act

National Historic Preservation Actand the National Environmental Policy Act. These evavolving

AT Geoi 11 AT OA1 1 AT AAOAO AOA A OECTI EZEAAT O ATiI bBITAI
is ongoing litigation under the Endangered Species Aover the FederalColumbia RiverPower

SystemBiological Opinion the federal plan for operating 14 mainstem Columbia and Snakever

hydroelectric damswhile protecting Endangered Species Act listed salmon and steelhead.

1.3.3 Proposed Capital Spending

The capital levels in the table below are comstent with OE A O O O A @dalsdhdthedséh 1 6 O
plans. The spending levels will allow BPA to continue to operate a reliable system while addressing
many of the concerns outlingl in the strategic challenges. Additional information on specific capital
spending for 2020 and 2021 are described in the program sections of this document. The new
approach to capital planning has resulted ircapital levels(excluding PFIA)that are lower than

those in theBP-18 Rate Casas seen below.

Actuals Rate Case Proposed IPR
($Thousands) 2016 2017 2018 2019 2020 2021
Asset Category Direct Spending
Transmission Direct 378,778 270,670 317,044 310,544 310,193 317,655}
Federal Hydro 178,498| 196,359 236,000 258,000 238,000 256,000
Columbia Generating Station 127,000 138,400) 111,284 99,439 75,729 93,206
Facilities 10,145| 17,986 17,900 35,000} 29,646 23,254
Security 10,917| 6,597 6,000 8,000} 7,000 7,000
Fleet 6,026 5,456} 6,700 7,200) 6,700 7,200
IT 22,155 10,745 25,000 25,000} 20,910 20,906
Fish & Wildlife 16,030} 5,402 50,532 44,000 47,266 47,266
Environment 7,049 6,297 5,529 5,585 5,557| 5,557
Direct Total 756,598 657,912 775,989 792,768 741,001 778,044
PFIA 2,427 5,197 16,000 15,500} 65,457 50,061
Transmission Indirects 54,109 50,489 56,249 57,093 54,747 55,569
Corporate Indirects 52,194 54,007} 57,323 59,006} 47,395 47,577
AFUDC 38,509 32,884 33,112 33,126} 31,552 30,248]
Grand Total 903,837 800,489 938,673 957,493 940,152 961,499
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Proposed IPR

($Thousands) 2022 2023 2024 2025 2026 2027 2028 2029
Asset Category Direct Spending
Transmission Direct 314,386 321,274 328,282 335,394 342,483 349,808 357,042 364,360
Federal Hydro 281,000 300,000 306,000 313,000 319,000 326,000 333,000 340,000
Columbia Generating Station 76,310 80,727 93,959 108,073 96,328 98,118 114,220 143,689
Facilities 17,224 41,678 51,667 4,344 27,400 27,900 28,500 29,000
Security 7,000 7,000 5,400 5,500 5,600 5,700 5,800 5,900
Fleet 8,200 8,200 8,500 9,000 9,200 9,800 9,800 10,000
IT 19,905 19,904 18,903 17,902 16,901] 15,900 14,899 14,898
Fish & Wildlife 43,000 43,000 40,000 40,000 40,000| 40,000 39,923 15,000
Environment 5,580 5,590 5,600 5,610 5,620 5,630 5,640 5,650)
Direct Total 772,605 827,377 858,311 838,823 862,532 878,856 908,824 928,497
PFIA 45,134 29,914 30,041 30,000 30,000 30,000 30,000 30,000
Transmission Indirects 56,402 57,248| 58,107 58,979 59,863 60,761 61,673] 62,598
Corporate Indirects 48,379 49,199 50,032 50,875 51,719 52,564 53,404 54,248
AFUDC 30,920 31,609 32,311 33,022 33,732 34,440 35,139 35,842
Grand Total 953,440 995347 | 1,028802| 1,011699| 1,037,846| 1,056,621| 1,089,040| 1,111,185

Substitutions for emerging critical projects

Two emerging projects are included in the IPR capital spending plaan overhaul of critical
components at the Grand Couleswitchyard and capital needs of the grid modernization roadmap
Trade-off discussions vere held at various levels in order to make choices among competing
priorities and include these projects within thecapital spendinglevelsfor FY 2020 and 2021 at the
levels established in the BP18 Rate Case.

1.4 TEAOB80 11 0 EAOA

The power and transmissionOA OA AAOAO xEiI 1 AOOAAI EOE OEA OAOAO A
expense and capital spending levels determined in the IPR process are just one component of costs

and factors used in setting rates. The image below outlines other assumptions thatiiviie

considered in the ratesetting process.

IPR spending  CIR capital Loads Resources
levels forecasts

RATES

Other rate
_ Risk case modeling
Market prices  mitigation = Repayment assumptions
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2. GRID MODERNIZATION KSI

Program cost d etails

Rate Case Proposed IPR

($Thousands) 2018 2019 2020 2021
Power 3,330 4,995 4,125 4,125
Transmission 6,670 10,005 8,375 8,375
Grid Modernization Total 10,000 15,000 12,500 12,500

Description

BO ! &tré@tegic plan identified modernizing federal power and transmission system operations and
supporting technology as astrategic objective.The strategic plan describes the actionseeded over
the next several years to become more competitive and responsive to customer neeghsl to
leverage and enable industry change through modernized assets and system operatiofise
importance of this objective is emphasized by the creation tiie Grid Modernization Key Strategic
Initiative , whichx E1 1 Adkly KSD Bedinding in F2019.

BPAhas developed ayrid modernization roadmap for the federal power and transmission system
that will enhance system operations in three major ways: automation, reagime data analysis and
operational visibility. Automating processes will minimize the potential for human error, improve
operational effectiveness and supporguicker responsesto certan system conditions.By
incorporating more real-time data and analysis into power and transmission operation®g8PAwill

be able to more accurately determine system limitations, obligations and the inventory available to
meet them BPAwill also be better equipped tomonitor operating conditions that impact

obligations andsystem capability. Increasing the visibility of system conditions, including market
flows, forecasts, stability concerns, and postontingent concernswill help preserve reliability,
optimize reserve levels and operate the transmission system closer to its physical limits.

Continued investments ingrid modernization are necessary to bring systemstaff and processes
up-to-date. Upcominggrid modernization projects, such as those relatetb network modeling,
outage managemenand inventory management, will better position BPA to make morsformed
choices about reliability coordination, dayaheadmarket enhancementsijts tariff strategy, and
potential market participation in the future. 7 EET A " 0! 8O0 AAAEOQOEI T O 11
programmatic investments will support a more reliable, flexible and efficient system, help to reduce
future costs and create new market opportuniies for BPAand otherregional resource owners The
changes driven by this program will better position BPAto improve our capability for reliable
operations, tocapitalize on rapidly evolving wholesale electricity marketstoleverage
opportunities to monetizethe valuable clean hydropowercapacity, to better utilize the flexibility of
the federal transmission system ando return value to the region from the federal power system
and transmission grid.
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Impacts of proposed spending level

The Grid ModernizationKSlholds proposedspendinglevels flat for expense and capitaBPAis
proposing to managethe incremental Grid ModernizationKSlexpenses within the $25 million rate
period funding level, or an average of $12.5 million per year from FY 2018 through FY 20Zhe
allocation betweenPower and Transmission remains unchanged from the previous IPR of ottérd and
two-thirds respectively. This cost allocation is consistent with the current rate period and BPA believes
this allocation remains appropriate given the resources required fortte grid modernization projects
from each business line.

BPA has sequenced thgrid modernization project portfolio to satisfy multiple objectiveswhile holding
expense levels flat(1) to modernize" 0 ! cdrimercial and operationalsystems (2) to support the
option to choosethe Reliability Coordinator that provides the best value to BPA and the regio(B) to
leverage dayaheadmarket enhancements expected to be implementealy the Californialndependent
System Operatoiin October 2019 and (4) to position BPAto determine whether to join the energy
imbalance market operated byCAISO

The portfolio provides benefitsand solutions for long-standing issues if" 0 ! eXigling business and are
neededregardless of BPA O A A AjairGtie Weste@ EIM or not. More effective and efficient
processes will provide operational improvements in the long runor example BPAcurrently does not
have forecast granularity and frequencyieededto provide accurate and timely updates to federal
generation requests This carresult in Bonneville using or storing more wateror purchasing or selling
more energy than planned to bnce net load and generatiorBy investing in better meters and
improving business processeBPA can more accuratelplan river operations to serveload while
optimizing river and grid operations. In another example, theetwork modeling project will integrate
load, generation and transmission configurationsind naming conventions across théransmission
functions. This wouldprovide a modeling platform to supportthe needs of Transmissiorplanning and
operations organizations,reliability coordinator requirements, and market operator requirements
neededif BPApursues EIM patrticipation.

Severalcomponents identified in thegrid modernization roadmap typicaly fall under capital funding.
Two of the biggest items arenission-critical IT infrastructure and metering projects in Transmission
Snaller items include software to support outage management, market participation and inventory
management.Initial scoping identified what would fall under the capital funding category Thistotaled
approximately $48 million for BPAover the life of the Grid ModernizationKSL No incremental @pital
funding is proposedfor grid modernization in the 2018 IPR Instead, the Transmission and Power
capital portfolios have been reprioritized to absorb the financial impacts of these projectsresulting in
no increase in the level of capital fundingeeded.Transmissionexpectsto absorb approximately $10
million ayear and Powerplansto absorb approximately $3 millionayear in FY2020 and 2021, for a
total of $26 million over the two years
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Work expected in FY 2018 and 2019

Numerous projects are underway to support th&srid Modernization KSL Two projects have been
completed to dateincluding replacement of the system used to manage generator outages and
capacities and a new system tplace and settle energy trades.

There are alsamission-critical IT efforts underway and anticipated to be complet by the end ofFY
2020. This work isincreasing|T capabilities by establishing a more robusand modernIT architecture
with improved integration and security. This will streamline and improvethe IT service delivery model.
This effort is a bedrock compaent of the Grid ModernizationKSl in that it will enable implementation
of future projects more efficiently, with less risk andgreater reliability .

Other projects underway address two key areas: operational improvemestand commercial
enhancementsThefirst area includes projects that modernize key operational functions in
Transmission and Powersuch as improving management dhe Corps,Reclamationand nonfederal
generation outages as well as transmission line outaggmproving generation and load méering
capabilities; modernizing Automatic Generaibn Control; enhancing dispatch visibility and situational
awareness and streamlining” 0 ! n@t®ork modeling capabilities. There is alsoa project underway in
Transmission thatconsidersa potential change taeliability coordinator services and the associated
impacts. The second key areaf projects underwayimplements commercial enhancementsvhich

E] Al OAA OPCOAAET C 01 xA0O80 AT AOCU OOAAA Owabieg | AT ACA
program for Power Services functionsaligning Transmissiortariff with pro forma standardsand
improving the operational coordination with the Corps andReclamation These projects are primarily
FY2018 and 2019 efforts with important elements extendinginto the 2020-2021 rate period.

Work expected in FY 2020 and 2021

Componentsplannedfor FY 2020 and 202Jinclude a broad collection of efforts in Transmission and
Power that further modernize operational and commercial systems and processes thiaicrease
dispatcher capabilities and visibility, in addition toimprove planning and operatiorsin both business
lines. This includes projects focused omautomating transmission planning and reliability assessment
power flow casesa data analytics progran as well as projects improving delivey of transmission
services related to the tariff standardization effort. Potential work includs improved load and
renewable forecasting, transmission settlements, pricing and biddingnd new work thatwould be
triggered by specific market designs and ass@ted participation decisions.These efforts are expected
to span the period of FY 2012021 with the bulk of the work in FY 20202021.

The FY 202621 components of the program plan include projects specifically fmsed on market
participation should BPAchoose to participate in new market opportunities, likethe EIM. These future
projects represent less than half of the total Grid Modernization KSI program costs amtlude aspects
of the transmission tariff, rates and business process changes, development of a robust EIM training
program, development of bidand base schedule submission capabilities, new processes for
transmission and generation outage submission tthe market operator, technology to support EIM real
time operations changes, integration of market awards into AGC, and the development of market
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settlement systems and processeShould BPA choose not to participate in agnergyimbalancetype
market, these future EIMspecific projects will no longer be pursued; remainingrid modernization
efforts would be reprioritized and executed within the proposed program cost levels.

The Grid ModernizationKSImakes major steps toward a commercially efficient andperationally
effective future for Bonneville and its customers. Thicluded projects will deliver these commercial

and operational enhancements for transmission and power through automating manual processes,
better incorporating real-time data and increaing visibility of loads, resources and flowsAs theonly

KSI BPAis committed to both rigorous management and focused, results oriented executiohthis
program. With the breadth and pace of changeccurring in the industry, grid modernization is key for
BPAto meet its public responsibilities, leverage the value of the federal power system and transmission
grid and provide enduring economic value to the region.
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3. POWER SERVICES

OVERVIEW

Power Services proposes an expense reduction of $6 million a year
compared to BP-18 spending levels.

T BPAGsS partners are proposing to
operations and maintenance programs to keep spending levels flat.

9 Internal operations continues to lower costs through savings on labor
and service contracts.

Power proposes to maintain its ramp to a $300 million annual capital
program to increase power production and reliability.

Power Services is responsible for marketing federal power and in particular firm power sold under
the long-term RegionalDialogue power sales contract8 0 | ®d8t€r@ldde the cost offederal

and nonfederalpower, fish and wildlife mitigation and energy efficiency For F¥ 2020 and 2021,
Power isproposing an average decrease oféimillion in total IPRprogram costscompared to BP-18
Rate CaseSome of the main areasf IPR costs for Power Services are:

9 Bureau of Reclamation and Corps of Engineer s O&M: Both the Corps and Reclamation are
demonstrating their commitment to embrace disciplined cost management while continuintp
provide safe, reliable operations by recalibrating programs to operate at BE8 Rate Case spending
levels, which requires absorbing roughly $2%nillion in inflation annually.

1 Columbia Generating Station O&M: O&Mexpensedor Columbia Generating Station are also
proposedto stay flat in nominal terms.Operating within these constraints is made possible by cost
optimization efforts that began in FY 2016.

1 Non-Generation Operations : This program reflects internal support coss for all aspects of
0l xAO6O AOOET AOO AAOEOEOEAO AT A POI AAOOAOGS8 0071 BI
18 Rate Case reflecting a continued trend in funding reductions for this program sinE& 2016
while absorbing inflationary pressure.Operating at the proposed level requires reprioritization of
workload while constraining funding in all categoriesincluding staffing, service contracts and

supplemental labor.
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Power ServiceEExpenseSummary

Power Internal Support
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(200) Actuals Rate Case Proposed IPR Average Rate
\ Case Proposed IPR
= Bureau of Reclamation “ Columbia Generating Station = Corps of Engineers
Renewables “ Non-Generation Operations Energy Efficiency
mNW Power & Conservation Council " Fish & Wildlife = Power Internal Support

= Undistributed Reduction

*Useof undistributed reductions wasdiscontinued in FY20/FY21 proposed IPRFor comparability, total program levels shown on this
chart should be netted down by undistributed reduction amounts.
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Power Services Summary

Actuals Rate Case Proposed IPR
($Thousands) ™54, 2017 2018 2019 2020 2021
Costs Described in IPR
Columbia Generating Station 258,587 317,646 270,146 327,354} 270,571 327,762
Bureau of Reclamation 132,756 148,390 164,609 162,623 164,609 162,623
Corps of Engineers 237,966 247,048 256,057 256,057 255,557 255,557
Renewables 36,284 32,280 38,332 39,060 36,523 34,869
Energy Efficiency 118,106 111,246 117,677 117,597 112,940, 113,054
Non-Generation Operations 78,663 77,176 90,411 94,319 84,348 86,367
Fish & Wildlife, Lower Snake River Comp Plan 286,788 280,596 310,197 310,187 309,817 310,245
NW Planning & Conservation Council 10,720 10,766 11,624 11,914 11,789 12,004
Power Internal Support 77,974 68,109 79,353 81,417 78,836 79,916
Undistributed Reduction 0 0 -10,000] -10,000) 0 0
Costs Described in IPR Total 1,237,844 | 1,293,256 1,328,406 | 1,390,528 1,324,990 | 1,382,397
Capital
Bureau of Reclamation 34,660 35,958 82,368 139,180 114,929 138,037
Corps of Engineers 143,838 160,376 153,632 118,820 123,071 117,963
Columbia Generating Station 127,000 138,400 111,284 99,439 75,729 93,206
Fish and Wildlife 16,030} 5,402 50,532 44,000 47,266 47,266
IT Asset Category 4,904 4,337 5,000 5,000 3,900 3,900
AFUDC 8,646 10,686 8,046 7,982 7,167 7,590
Capital Total 335,078 355,159 410,862 414,421 372,062 407,962
Other Costs
Reimbursable Energy Efficiency Development 4,812 5,586 8,000 8,000 8,000 8,000
Legacy 566 581 590 590 590 590
Long-Term Contract Generating Projects 20,455 11,225 12,595 13,687 12,709 13,250
Non-Operating Generation 1,239 743 1,500 1,534 1,631 1,531
Operating Generation Settlement 17,496 16,667 22,612 22,997 22,997 22,997
Power Services Transmission Acquisition 174,913 206,164} 215,045 211,640 220,246 213,651
Residential Exchange & IOU Settlements 218,717 219,265 241,313 241,378 257,122 255,399
Other Costs Total 438,198 460,230 501,656 499,827 523,295 515,418
Grand Total 2,011,120 | 2,108,644 | 2,240,924 | 2,304,775| 2,220,347 | 2,305,777

*For information on the Fish and Wildlife, Lower Snak€omp Plan and NWPPC, please see the detailed writ¢p on Pages 67 and 86.

Power Services Capital Outygars Summary

($Thousands)

Capital Outyears

2022 2023 2024 2025 2026 2027 2028 2029
Bureau of Reclamation 155,491 167,537 158,862 167,749 157,850 196,616 236,419 263,212
Corps of Engineers 125,509 132,463 147,138 145,251 161,150 129,384 96,581 76,788
Columbia Generating Station 76,310 80,727 93,959 108,073 96,328 98,118 114,220 143,689
Fish and Wildlife 43,000 43,000 40,000 40,000 40,000 40,000 39,923 15,000,
IT Asset Category 3,600 3,600 3,300 3,300 3,000 2,700 2,700 2,700
AFUDC 7,851 7,854 7,709 7,479 7,202 7,202 7,202 7,202
Capital Total 411,761 435,181 450,968 471,852 465,530 474,020 497,045 508,591

20



3.1 Bureau of Reclamation and Corps of Engineers

450,000

31 percent of
Power3 AOOE

400,000

350,000

IPR program
costs

300,000

250,000

$ Thousands

200,000
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100,000
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Program cost d etails

2016
Actuals

2017

‘ 2018

2019

Rate Case

= Bureau of Reclamation

2020

Proposed IPR

2021

Average
Rate Case

m Corps of Engineers

Average
Proposed

‘2018—2019 ‘ 2020-2021

IPR

Expense
Actuals Rate Case Proposed IPR
($Thousandy [™"516 2017 2018 2019 2020 2021

Bureau of Reclamation 132,756 148,390 164,609 162,623 164,609 162,623
Corps of Engineers 237,966 247,048 256,057 256,057 255,557 255,557
Grand Total 370,722 395,438 420,666 418,680 420,166 418,180
Capital

(mousands)

2020

2021

2022

2023 2024

2025

2026

2027

Bureau of Reclamation
Corps of Engineers

114,929
123,071

138,037
117,963

155,491
125,509

167,537|
132,463

158,862
147,138

167,749
145,251

157,850
161,150]

196,616
129,384

236,419
96,581

Capital Total

238,000

256,000

281,000

300,000 306,000

313,000

319,000

326,000 333,000

340,000

Federal Columbia River Power System background

The purpose of' 0 ! féd€ral hydropower program purpose is to oversee both capital investment
strategies and operation and maintenance of theederal Columbia River PoweBystem. BPA works
with the U.S. Army Corps of Engineers and Bureau of Reclamation to maximize federal resources to
sustain infrastructure assetsin the Pacific Northwest, allowing BPA to fulfill its mandate to provide
reliable, affordable and clean electcity worth nearly $2 billion annually to people, businesses and
industries throughout the region.

In keeping with the 2018-2023 Strategic Plan to strengthen its financial health and manage the lifecycle
costs of its assetghe federalhydropower program managers are planning spending for the next
several years with a critical eye toward more disciplined cost management while maintaining safe,
reliable operations.
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3.1.1 Fedhydro O&M expense program

Description

The fed hydro O&M program makes up 31percenti £ 01 x A06 O O OAT )02 AT 600
enormous value & one of the lowest cost hydropower generation fleets in North Americdhe O&M

program fundsall Corps and Reclamation routindnydropower operations and maintenance activities

non-routine maintenance projects,and mitigation-related activities to benefit fish and wildlife and

protect cultural resources at FCRPS facilitie®ther Corps and Reclamation programs funded with

routine O&Mdollars include dam safetypersonnelsafety, engineering, contradhg, physical and cyber

security, water management and reliability compliance.

O&M funding levelswill be held at BR18 Rate Castevelswhich requires absorbing an estimated $25
million, on average of inflation. Efforts to hold costs flatcome at a timewvhen the hydropower industry
is facing rising cost pressurefrom aginginfrastructure, increasingregulations, and wage increases
for skilled craftsman. Operating within these funding constraints will not be easy resources will
be prioritized to support mission critical efforts while also implementing strategic reductions in
other program areas.

Impacts of proposed spending level

Achieving the proposedspendinglevels while absorbing significant inflationary pressure requires
rebalancing and reprioritizing projects. During the 2016 IPR and the subsequent IPR2, the Corps
and Reclamation agreed tspendinglevels for FY2019 that were well below the identified need. To
achieve this reduced target, nofroutine maintenance projects were deferred intcfuture rate
periods and labor costs were reduce by increasing vacancy rateddolding FY 20202021 funding
levels flat, in light of actiors already taken in the 2016 IPR, magnifies potential program impacts.

Sixty-five percent of O&M funding is expended on labor costs, for which increases are mandated
through either congressionalaction or through state and federal wage board action. The neaining
portions of the program, consisting of materials and contracts, are subject to many of the same
economic forcesalthough to a different degreeTherefore, by holding spending levels flat for fiscal
years 2019, 2020, and 2021, the agencies are albbBimg reductions of about 2 to 3percentin each
of those years. The net result is the need to find reductions of about $20 million kY2020 and $30
million in FY2021.

In order to manage within the proposed O&M levels and achieve significant reductiomsspending,
both the Corps and Reclamation are taking steps to reduce overall labor costs at all facilities,
including delayed hiring actions, reduced training and travel costs, and consolidating some
functions.

Non-routine maintenance projects are alsdeing regularly reprioritized, with only the most critical
projects moving forward and many others being defeed into future rate periods. Non-routine
maintenance projects include a wide variety of work including repairs of failed equipment, large
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scalerehabilitation, acquisition of spare equipment, etcAny cessation of this work will delay these
equipment renewal efforts and have a longerm degradation effect on the plant. Numerougrojects
havebeen deferred in previous rate periods causing thegrowing backlogof needs to grow even
faster. The Corps has already stopped or postponed some nooautine work due to funding
shortfalls, including two transformer rehabilitations, one turbine oil replacement project, a spillway
gate repair project, and ahru st bearing oil cooler project.

Funding for non-routine maintenance is already fully allocated foFYs2019-2021; any emerging
work or failed components will require reprioritization and deferral of existing projects afterarisk-
based evaluation of inpacts. In order to meet funding targets, Reclamation has reduced the amount
of funds set aside for unforeseen circumstances that may arise during the Grand Coulgied power
plant overhaul project, the largest portion of its on-routine maintenance program. Resource
constraints will limit Reclamation ability to respond to forced outages and other unforeseen
breakdown maintenance occurring after hours.

Many other smaller actions will be taken in FY 2020 and FY 2021 to operate within the proposed
spendinglevels. Programs that have been identified for potential funding reductions include
cultural resources activities, the Grand Couleeorld classhydro effort, the Corps trap and
transport, and the Corps medical surveillanceBPAwill monitor the impacts from the spending
reductions and make adjustments if needed over the coming rate perigds well asshare updates
with customers, constituents and stakeholders

Work expected in 2020 and 2021

Work in the O&M program will be focused otbetter increasing cos discipline, finding efficiencies
through O&M best practice programs and creating alignment with lorrgerm capital investment
plans. The federal hydro partners are committed to these efforts tenable a sustainable business
model that, while minimizing risk, provides affordable and reliable power foryears to come.

FCRPS Routine Expenses

Materials & other

Supplies 294
11%

About 85 percent of funding in FY 2020 and 2021 will
support routine operations and maintenance efforts
including labor, materials and contracted support
services. The remaining funding wil provide for non-
routine maintenance projects, many of which are in place
to repair failed equipment or prevent expected failures.
Major non-routine projects include:

9 Grand Couleghird power plant mechanicaloverhaul.

1 Baldwin-Lima-Hamilton family of turbines at John Day
and the Lower Snake plants which havikad recurring
blade linkage failures.

1 Ongoing pillway gate rehabilitations at Chief Joseph, The Dalles, McNary, Bonneville, and
throughout the Willamette Valley.

1 Oilreplacement at McNary
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9 Little Gooseunit five upper guide bearing bracket repair.
1 Columbia River System Operations Environmental Impact Statement

Developing more robust plantspecific strategies for operations and maintenance is a critical step to
improving the long-term sustainability of our hydro assets. CurrenD&Mplans at each facility have
servedthe regionwell for many years, but there is nav a need to expand and refine those strategies
with a more robust analytical basis.Expanding and refining O&M strategiesvill allow hydro assets

to be integrated with our existing capital investment strategy to reflect the current and longerm
power requirements of each generating unit.

Creating plantspecific strategiesx E1 1 ET OT 1 OA OEA EAAT OEEAEAAQEIT 1 &
categorized by their criticality at different times of the year to power generation and other benefits,

similar to the formal approach of asset classes used inrocapital investment strategy.Establishing

formal approaches to outage planning, maintenance intervals, resource needs and other areas

based on these tiers will enabldPAto intelligently deploy resourcesto our highest priority

functions.

This initiative will build upon ongoing efforts at the Corps and Reclamation to improve
maintenance management and planning. In the sheterm, these O&M strategies will help focus
expense spending on the highest valuesaets, and identify assets where reduced spending and
additional risk may be acceptablen the longterm, optimizing these maintenance strategies and
integrating them with our capital investment strategies will ensure the federal partners maximize
the long-term value of our FCRPSpower assets.

The agencies are also implementing a new Outage Tracking System in the coming year, which will
enhance our ability to plan, execute and analyze outages taken at generating units. Additional tools
are being developedo improve outage analysis allowing operational insight that could increase
marketable generation and ultimately net revenues by optimizing outage plans.

As a part of this commitment to finding efficiencies in the O&M program, nearly every part of the
program will be examined. Several areas of opportunity have already been identified and will be
investigated further, including increased use of remote operations and automation (which many
Reclamation facilities already utilize), increased workforce mobity and centralized warehousing
and engineering.However, as the agencieget further into this process,BPAexpect additional
opportunities to arise and be implemented.

3.1.2 Fedhydro capital

Description

- AET OAET ET ¢ OEA ACEI ¢ ZAAAAOATI DI xAO ET Z£OAOGOOOAOOOA
and their communities.As presented at the 20168PR, thefederal hydropower program capital

investment strategy is to ramp up from $200 million per yeato $300 million per year and then

i AET OAET PAAA xEOE ET £ AOEI 18 )1 1T OAAO O Al ECT A
ability to execute work plans, and to hold capital investments in the 2022021 rate period atthe
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samelevels relative to the2018-2019 approvedspending levels the planned ramp upto the $300
million recommended program levelhasbeen extended two yearswith total capital investment
reaching $300 million peryearin 2023.

The investment strategy uses a lifecycle cost minimaggion approach to identify the optimal time for
asset replacement or refurbishment. Condition and associated probabilities of failure are forecast
for more than 5,500 assetsInvestments in the proposed plan are expected to reduce lost generation
and dired cost risks, as well as safety and environmental risks while improving unit efficiency. The
proposed plan hasanincremental net present valueof $500 million relative to a plan that continues to
invest at $200 million per year.

Impacts of proposed spending level

In each year for a 50year study period, the present value cost of deferring investment is weighed
against the present value cost of replacement or refurbishment for each of the 5,500 assets. Assets
at or past their calculated optimal replaement dates are prioritized based on their deferral cost in
the event that the optimal replacement need exceeds capitiinding constraints. Assets posing high
and increasing risk are prioritized over assets with flatter risk profiles.

The proposed investnent level is expected to lower the risk of lost generation as the level of
investment ramps up to $300 million per year by 2023.

Capital investment by fiscal year (nominal $ millions)
2020| 2021 | 2022 | 2023 | 2024 | 2025| 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032
238 | 256 | 281 | 300 | 306 | 313 | 319 | 326 | 333 | 340 | 347 | 354 | 362

Eighty-five percent of the longterm capital investment program and 87 percent of the longerm O&M
program are forecast formainstem Columbia and headwater/Lower Snake facilities. Together, these
assets represent 95 percent of the FCRPS average annuakgation and are forecast to have a levieed
cost of generation less than $1per megawatthour given the proposed spending levels

Capital and O&M forecast by asset class relative to annual generation

Percent of Levelized cost of
average Percent of Percent of O&M .
Assetclass annual capital forecast forecast generation
. P ($/MWh)
generation
Main stem Columbia 77 68 65 $9.03
Headwater/Lower Snake 18 17 22 $11.41
Area support 4 12 10 $30.83
Local support 1 3 3 $44.28
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The three agencies continue to evaluate the capital investments in the FCRPS investment portfolio,
especially for those with higher forecast costs of generation. Additional savings and efficiencies in
the capital program may be found ashe projects mature, the optimal number of units to replace is
evaluated andthe replace versus refurbish decisions are made.

Risk mitigation benefits of the proposed plan begin in the late 2020s as the first projects associated
with incremental investment are completed. Bythe 2030s, lost generation risk mitigation benefits
average $92 million per year compared to status quo levels.
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Direct cost risk, the risk associated with the incremental cost of replacing assets following failure
compared to planned replacement, is ab expected to decrease in nominal terms under the
proposed spendinglevel. Direct costs from failure can manifest themselves as nemutine expense
repairs or through increased maintenance requirements in the base program. It is expected that the
increased capital investment program will reduce the upward pressure on the nomoutine O&M
maintenance program but that the benefits will not be seen until the late 2020s.
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Figure 1 - Direct Cost Risk
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In addition to the financial benefts of the proposed investment level, safety and emginmental risks are
also reduced. The proposed level of investment is able to address these risks sooner so that they do not

accumulate.
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Work expected in 2020 and 2021

The majority of" 0! 8 O iAvAsBrier®dvér the next 20 years is focused on th@ainstem
Columbia with 40 percent of total capital investment targeted at Grand Coulee and McNary dams.
Together,Grand Coulee and McNarsepresent over half of thecurrent lost generation risk in the
FCRPS.

Turbines and generatorsn Grand Couleehird powerhouse units 1921 areaged andin poor
condition and have experienced extended forced outages in recent years. These units currently
account for 9percent of the total lost generation risk of the system and eplacement and repair
alternatives are currently under evaluation.Other capital investment work at Grand Coulee
includesleft and right powerhouse bridge crane replacement in preparation fogenerator rewinds.
This work is expected to be completed ir2020.

At McNary Dam, exciters and governorreplacements are scheduled for completion in 2022. Exciters
and gpvernors at this facility currently represent 3 percent of the total lost generation risk of the
system.Design work for turbine runner replacements on all 14 units is expected tbe complete in
2021 with the first unit undergoing replacement in 2023.Turbine runners and components
currently represent 6 percent of the lost generation risk in the FCRP3\ll work is scheduled for
completion by 2032.

Other significant capital investments include the ongoing replacement of turbine runners and
generator windings on Ice Harbor unitsone through three, crane replacements at Hungry Horse in
anticipation of unit modernization in the mid-2020s and the beginning of generator winding
replacements at Chief Joseph. Study and design work will also be underway for unit modernizations
at John Day that are currently expected to begin in the |[ag920s.
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3.2 Columbia Generating Station
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Program cost d etails

Expense and capital

Actuals Rate Case Proposed IPR
($Thousands) [ 2016 2017 2018 2019 2020 2021

Columbia Generating Station

Expense 258,587 317,646 270,146 327,354 270,571 327,762

Capital 127,000 138,400§ 111,284 99,439 75,729 93,206
Grand Total 385,587 456,046 381,430 426,793 346,300 420,968
Capital outy ears

apital O ea
($Thousands)™,, 2023 2024 2025 2026 2027 2028 2029

Columbia Generating Station 76,310 80,727 93,959 108,073 96,328 08,118 114220 143,689

Capital Total 76,310 80,727 93,959 108,073 96,328 98,118| 114220| 143,689

Description

The Columbia Generating Station is 174 net megawatt boiling water nuclear reactor located on
the Department of EnergyHanford site in Richland, WashingtonColumbia began operating in 198
and is licensed through 2043lt is owned and operated by Energy Northwest, a joint action agency

createdby the Washington legislature% AOCU . T OOEx A0 OGS Oits publiogpwdr i EO Of
members and regional customers with safe, reliable, cosfffective, responsible power generation
AT A AT AOCU O11 OOET 10 OEAO Al ECT xEOE "0!680 AiiiEO

services to the Northwest

#11 Ol AEAGO T1AAOADEAICOMAROOD 01 xAO 3A0OOEAAOGE OAOAO
i AET OAT AT AA 1T &£ OEA 1 OA1 AAO PI AT 68 "0o! AANOEOAO pm
100 percent of its costs plus directly funds the Decommissioning Trust Fund and Nuclear Eléctr

Insurance Limited (NEIL) insurance premiums.
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Energy Northwest continues to work toward achieving technical and cost performance measures
with the goal of providing competitively priced power and achieving indstry top quartile
performance.Columbia hasmplemented its cost-effective operation project and other industry
supported initiatives to reduce its production cost of power by increasing the efficiency of overall
operations.

Energy Northwest has sen improvement in these areasin December 2017 Columbia broke a
monthly generation record by generaing 867 million kilowatt -hours. Columbia also set annual
generation records in 2012, 2013, 2014 ad 2016.Columbia is on a tweyear refueling and
maintenance outage cycle. Its last refueling and maintenae outage in the spring of 2017 was
scheduled for 40 days and was complete2l.5 days ahead of schedule. These efforts suppdrt0 ! 8 O
strategic goals to strengthen financial health and provide competitive power products and services,
as established irthe 2018-2023 Strategic Plan.

Work expected in 2020 and 2021

Proposed spending levels for FY 202021 will support continued operation and maintenance of
Columbia and are consistent with the spending forecagtrovided by Energy Northwest.In FY 2021,
Columbiawill have a refueling and maintenance outage, so costs for that year are higher.

001 PT OAA /1 0- AT OO0 AOA AAOAA 11 % AOCU .1 OOExAOOS
established through a rigorous internal process that looks at challenges and constrairthat need
Oi AA 1T OAOAT I A Oi | AMeéupmdEddntifueibpertivsaMiatddaitai 1 Al

projects are reviewed and ranked prior to inclusion in the LRP. Highest priority projects are
included in the proposedspendinglevels, whereas lower piority projects may be deferred to
future years or dropped from the list.

Columbiaidentifies funds and completes projects each year. Examples of noteworthy expense
projects for Energy Northwest in FYs 2022023 arethe in-service inspection and nordestructive
examination projectt, inspection, repair and refurbishment of valves in the plant, vessel services
during the outage,and main turbine inspections.Noteworthy capital projects include Fukushima
impacts due to the natural disaster that occurred inapan in 2011, ongoing commitments from the
2012 Plant License Renewal, low pressure turbine upgrade project, reactaater cleanup piping,
reactorrecirculating pump andmotor replacement, andindependentspent fuel storage installation
cask expansion.

Asdescribed below, Energy Northwest also continues to implement strategies to decrease costs and
increase generation. Columbia is now operating under a efear license with the Nuclear

Regulatory Commission. On May 23, 2012, the NRC signed the documents apipig the extension

of Columbia's operating license to 2043. This extension of operating life has allowed BPA to reduce
annual contributions to the ColumbiaGenerating StationrDecommissioning Trust Fund as the
contributions will be made over a longer peria of time.

1 The nondestructive examination project is required by the Nuclear Regulatory Commission.
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In May 2012, DOE, Tennessee Valley Authority, the U.S. Enrichment Corporation and Energy

Northwest signed agreements to pursue a depleted uranium program to provide nuclear fuel for

Columbia, a program similar to the one conducted in 2005. Theggram involves DOE providing

depleted uranium hexafluoride that can be coseffectively enriched to provide enough enriched

uranium for Columbia operations through at least 2028. This agreement generated savings of

approximately $20 million per year for the FY 20142017 period and is projected to continue

resulting in savings through 2028# 1 1 O AEA8 O OECT EAEAAT O QAT EOI ET O,
enrichment contracts in place continue to minimize the impact of volatility in the nuclear fuel

market prices.

$00ET ¢ #1711 O0i AEAGO DPOAOET OO OAEOAT ET ¢ T OOACA ET OE
Northwest permission to proceed with a measurement unceainty recapture power uprate. This

allowed Columbia to increase its licensed outpurém 3,486 megawatts tlermal to 3,544

megawatts thermal.The reactor power uprate also resulted in additional electrical output of

approximately 19 megawatts electric for the station.

Impacts of proposed spending level

The proposed spending levadfor Columbia are achievablea A’ AOA Al ECT AA xEOE %l AOCL
cost-effective operation initiatives (pending final approval by the Enegy Northwest executive board).

Columbiawill absorb inflation and operate at levels equivalent tthe BP-18 RateCase primarilythrough

OOAEE OAAOAOQGEI T O AOOAET AA OEOI OCE AOOOEOEI T8 &ETAT.
health and demonstated predictable performance Columbiademonstrates predictabk performance

by staying within its generation and costargets each year.

4EAOA AOA bi OAT OEAI ZEAAOI OO OEAO [ AU ET Al OAT AA #11
spending levet. These include any emergent equipment reliability issues, any additional days needed for

the refueling and maintenance outag, a change in regulatory fees, any forced outages if the plant needs

to be taken offline for repairs, unexpected changes by tistate of Washington rates for retirement costs,

any unexpected increases in employee benefits, and undefined and/or unknown tégtory mandates

from the NRC As part of its adaptive management process, Columbia will look for opportunities to move

projects to future fiscal years and/or spread out the implementation of psjects over more fiscal years.
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3.3 Energy Efficiency
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Program cost d etails
Actuals Rate Case Proposed IPR
(§Thousands) | 516 2017 2018 2019 2020 2021
Conservation Infrastructure 22,826 20,437 27,149 27,283 27,296 27,296
Conservation Purchases 76,758 72,548 71,785 71,785 67,000 67,000
Demand Response & Smart Grid 947 729 856 854 855 855
Low-income Energy Efficiency 5,361 5,415 5,623 5,627 5,739 5,853
Market Transformation 12,213 12,117 12,364 12,049 12,050 12,050
Grand Total 118,106 111,246 117,677 117,597 112,940 113,054
Description

Through its Energy Efficiency program, BPA maximizes the value of tHeECRP®y avoiding

development and purchase of more costly resources and mitigating price volatility risk by reducing
exposure to the market. BPA meets the conservation goals of tRacific Northwest Electric Power
Planning and Conservation ActNorthwest Power Act) by working with and through its electric

utility customers to acquire energy efficiencyThe EEprogram delivers costeffective energy
OAOET ¢cO OEAO neel fomelidbld 1Ba0 setvige. \FH@n acquiring resources to meet

I AO O Adwmibigratdr @ first 6ongidér and acquire

future loads, theNorthwest 0 T x A O
costA EAAAOEOA AT AOcu AEZEAEAT AU AT 1T OEOOAT O

power plan.

The proposed spendinglevel for the Energy Efficiency program includes funding for regional
program delivery infrastructure (program implementation, oversight, market research, compliance,
market support services, technology confirmation, regional planning and market transformation),
payments for energy savings acquisitiongrant funding to the Northwest Energy Efficiency Alliance
for market transformation and regional infrastructure support, and lowincome weatherization

grants to states and tribes.
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$O00ET C "0!180 &1 AOO ¢mcy AEOAOOOET domitied to @dsskss %1 AOCU
the basis for its energy efficiency goal. The 2018 Resource Program provided insight into the scale

AT A OubpA T £ AT AOcu AEEEAEAT AU OEAOC xEIIT 1100 Ai OO
proposed spending levelsinthe IPRtuk " 0! 6 O AuAdih@ta @ffed & refinement of energy
AEFEAEAT AU AANOEOEOEI T O AT ECTAA O "0180 1TAAAOG AO

Impacts of proposed spending level

BPA is holdingconservation infrastructure costs and major program spendig flat relative to BR18
Rate Case levels. Conservation acquisition funding is sized to refleoth accelerated achievements
in FYs2016 and 2017relative to the 2016 Energy Efficiency Action Plan, as welkthe mix and
scale of energy efficiency acquisitions identified in theesource program BPA estimates it will
acquire between 74 and 101 gerage megawattsy 2021.BPA is presenting a range as there are
several variables with varying degrees of uncertaintyhat could impact actual achieved
conservation. They include program changes to what qualifies for momentum savings, the
programs utilities may choose to offer and the cost of measures BPA chooses to implemBiRtA

will further describe proposed program changes inits rate period 2020-2021 energy efficiency goal
proposal document.

Generally, as markets are transformed, energy efficiency becomes more difficaittd expensive to
achieve.The primary risk BPA faces at the proposed spending level is the rigkat implementation
conditions in 2020 and 2021 may vary from planning assumptions. Possible circumstances include:
higher than expected costs of energy efficiency acquisition, a need to add or enhance program
support services, risk that assumed volume orace of market adoption may lag, and risk that
energy efficiency measure development may not keep pace with goal expectations.

)T ¢mgm AT A ¢mgph "0!380 Al T OAOOAOEIT ET ZFOAOOOOAOO
contribution to the Northwest Energy EEAE A E AT A tkesehrthitofefrési duibdata on endise

load shapes. This investment is essential to the accuracy in planning energy efficiency and to

understand the reliability and performance of energy efficiency resources.

Distributed energy resouces, along with energy efficiency, will play an important role in BFAO C OE A
modernization efforts. The proposedDistributed Energy Resourcegprogram funding levels only

cover base resource costs (foundational infrastructure and supplemental labor). Thest of any

DER development and implementation woulde funded by Power and Transmission.

"0! 80 $%w2 xI OE EO AO Al EIT &£ AAOGET 1T DI ETO8 )1 OEA
demonstrations to test DER effectiveness and performance. With a succes$sfack record

established, the efforts in this area will foas on applying those learningsn commercially viable

applications. Aligned with " 0 ! idté@rated planning efforts, BPA will develop appropriate DER

solutions in the current market landscape.

In FY 2020 and 2021BPAwill assess operational opportunities for DER solutions and, when cost
effective, drive coordinated implementation and program management. This approach is consistent
with the BPA 20182023 Strategic Plan, positively contributing tathe goals for cost competitive
power services and efficient and responsive transmission services.
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Work expected in 2020 and 2021

BPA will increase its focus on energy efficiency and demand response initiatives that deliver cost

effective solutions inOOB BT OO0 T &£ "0! 80 ET OACOAOAA dpadiliidsET C AT A
and constraints.BPA will work collaboratively with the Council, its customers and regional public

interest organizations to ensure BPA meets its statutory obligations while guidiby its power and

transmission system needs and the imperatives of competitiveness and lotgrm commercial

performance.

AsBPAendeavors to use energy efficiency to more directly meet its power and transmission system
needs, BPAwill need to focus on prgrams, delivery channels or technologies that providéhe most
value to the FCRPSuch changes wilbegin in the BR20 rate period.

Regardless of scale, scope and composition, changing customer and market needs continuously
drive BPA to develop new prograns and evaluate and update the size and scale of existing
programs. BPA develops new programs and integrates newdhnologies to obtain savingsTo keep

a consistent savings pipeline, BPA plans to maintain investments in new measures and programs as
well as evaluate its existing portfolio. In addition to large-scale programs, BPA still need to develop
new measures to keep the savings pipeline full when existing measuresture and saturate the
region. Once measures are implemented, quality assurance is estial to prove their reliability and
persistence. BPA will continue its project and program evaluation efforts to ensure acquisition of
reliable resources.
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3.4 Non-Generation Operations
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2016 2017
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\ 2018
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2020 2021
Proposed IPR

‘2018»2019 ‘ 2020-2021

Average

Rate Case | Proposed

Average

IPR

Actuals Rate Case Proposed IPR
($Thousands) | 5016 2017 2018 2019 2020 2021
Conservation Support 8,224 8,075 9,094 9,409 8,399 8,699
Executive & Administrative Services 4,123 3,501 4,120 4,205 4,009 4,097
Generation Project Coordination 5,894 6,082 6,174 6,409 6,059 6,205
Information Technology 5,904 5,822 6,976 7,294 6,714 6,775
Operations Planning 6,468 6,274 8,528 8,416 5,643 5,839
Operations Scheduling 8,889 8,718 10,054 10,404 8,806 9,148
Power R&D 6,033 5,116 4,705 4,600 3,662 3,666
Sales and Support 19,886 20,378 22,885 23,485 23,114 23,877
Slice Implementation 810 502 1,024 1,061 555 575
Strategy, Finance and Risk Management 12,432 12,707 16,852 19,037 17,386 17,486
Grand Total 78,663 77,176 90,411 94,319 84,348 86,367

Description

The Power ServicedNon-Generation Operations programincludes the salaries and benefits for

approximately 300 employees responsible for all aspects of the business activities and processes
performed by Power Services as well asosts forsupport received from Corporate and CAQsuch as

Information Technology andgrid modernization efforts described inpages90 and 14 respectively.

4EEO DPOI COAI
training and awards.

ET Al OAAO 01 xAO 3 A afpeddhaldaboAtia@d O

This program funds essential staffing and training required to fulfill' 0 ! dr@mitment to provide

competitive products and services along with modernizing assets and system operations outlined
in the 2018-2023 Strategic PlanCostsfall into three main categories that cover a full range of work

performed in Power Servicesassetmanagementcommercial activities and operations.

Power is committed to managing its costs and ensuring sustained financial health and competitive

market offerings for many years to come As a result, the NorGeneration Operations program is
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absorbing $L1 million in reductions compared to the BR18 Rate Case consisting of $ million in
programmatic reductions and $4 million of inflation This amount aligns FY2020-2021 proposed
spending levels with actual expenditures during FY 20147. The proposedspending level suppors
" 0 ! goddto reduce supplemental labor csts andfederal employee levels

Impacts of proposed spending level

Operating atreduced levelsfrom the BR18 Rate Case requiresreprioritization of workload and
constrained funding in all aspects of this program, including staffing levels, service ¢macts, and
supplemental labor.Staffing levels are low and will remain near current levels througkY 2021 in
support of costmanagement effortsManagement is actively monitoring staffing needs and seeking out
operational efficiencies to mitigate business risksuch as delays in important work, quality control
and/or slower customer service.Power hasalso performed a thorough review of noAabor costs
resulting in reductionsto training, subscriptions, service contracts, sponsorships and @mberships.

Along with holding staffing at current levels and reducing nosabor costs, managers throughout Power
Services are evaluating projects and resource needs and identifying areas to reducstop work in

favor of mission critical efforts. Efforts supportinggrid modernization, in particular, require that some
existing work be scaled back as work continuesathe systems and processes necessary to enhance our
ability to capture additional value Power intends to meet the demands of thgrid modernization efforts
wit hin proposed funding levels byimproving processes, reprioritizing work, and ensuring that theight
people are assignedo the highest priority work.

Work expected in 2020 and 2021

As established ithe OOOAOACEA DPI AT h 01 xAO xEIl &£ AOO 11 EITEOE.
to provide competitive products and services. Power will alsfocus on modernization of its assets and
system operations

Work will continue on the modernization of the Columbia RiverTreaty, the BiOp, the courbrdered
environmental impact statement related tosystem operations, maintenance and configuration of 14
federal dams longterm marketing of surplus capacity and other products producing new revenue from
the California market, and the constant pursuiof efficiencies and operational excellece in programs
and processes.
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3.5 Power internal support
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= Post-Retirement Benefits = Power Internal Support
Program cost d etails
Actuals Rate Case Proposed IPR
($Thousands) | 2016 2017 2018 2019 2020 2021
Additional Post-Retirement Benefits 17,743 13,106 14,962 15,620 19,577 20,831
Power Internal Support 60,230 55,003 64,391 65,796 59,259 59,085
Grand Total 77974 68,109 79,353 81,417 78,836 79,916
Description

Internal support consists of two separate programsadditional postretirement benefits
contributions and Powerd hare of G&.A. The internal support program is included in both the
power and transmission revenue requirements. Since the program is the same for each business
unit, the full narrative is captured here in the PowelServicesunit section and only a brief summary
and corresponding table are includedon page51 for Transmission Services

Both federal employers and their employees contribute a percentage of eligible employee

AT T DAT OAGEIT T O1 xAOA AOietikeinenCher@fiisABPAdndeimpldyeeA 06 BT 00
contributio n rates under the Civil Service Retirement System are 7 percent each. Under the Federal
Employees Retirement System, the contribution rates are 11.7 percent and 0.8 percent,

respectively. Employees also usually participate in the Federal Employees Healtbrigfits Program

AT AT O OEA &AAAOAT %i i T UAAGSE 'Oi OP ,EZEA )1 OOOAT A
administrator elected to include an additional postretirement contribution as an operational

expense as part of power and transmission rate® help offset underfunding for the before

mentioned programs. BPAdoes this byvoluntarily remit ting to the U.S. Treasury each year in the

year-end payment The contribution includes component amounts that represent both BPA retirees

and the retirees related to thepower producing operations of the Corpsand Reclamation.

The Corporate and @O G&Apools are used to spread shared corporate costs to Power and
Transmission Services For details, refer to section 2.2 orPage®.
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Impacts of proposed spending level

The Caporate and CAGG&A funding levels are determined by the level of service required to
support the businesslines. Proposed funding levels foCorporate and CAMave been reduced from
the BR18 funding levels.

Work expected in 2020 and 2021

The work expeckd by each of theCorporate and CA@rganization is outlined in each of the
individual executive summaries.
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3.6 Renewables
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Actuals Rate Case Proposed IPR
($Thousands) [ 16 2017 2018 2019 2020 2021
Renewables 36,284 32,280) 38,332 39,060 36,523 34,869
Grand Total 36,284 32,280 38,332 39,060 36,523 34,869

In FYs 2020-2021, the Renewables program wilmeet existing contract obligations while seeking

opportunities to reduce costs and maintain existing program functions. Program funding supports

"0!80 DPDOOAEAOA T £ xET A AT AOcCU &£01I i OE@ DPOI EAAOO A
expiring in 2021. Funds also support maintaining the solar and wind monitoring networks and

management costs of Tier Renewable Energy Certificates.

Qu
(@)

4EA 2AT AxAAT AO POT COAIi EO A@PAAOAA O 1 AAO "o!
growing at or below the rateof inflation through 2028. As the power purchase contracts expire
over the next nine years, the cost of therpgram will steadily decrease.

The Renewables progranproposed spending levels 99 percentlong-term power purchase
contracts costs and Jpercent program support costs. The power purchase contracts costs cover
existing obligations at an annual average cost of $35.4 million for the rate period. The program
support costs are forecast at $0.3 million per year.

The expenses for the wind project contrets are forecast using the updated contract costs and
conservative wind energy output forecasts. There is a risk that the energy output will be greater
than forecast. In the event of a windier than forecast yeaBPAwill seek out offsetting cost
reductions in other programs.
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4. TRANSMISSION SERVICES

OVERVIEW

Transmission Services proposes to increase costs by $3 million a year
compared to BP-18 spending levels. While this is significantly below the
rate of inflation, Transmission is looking for additional reductions to get to
BP-18 levels by the end of this IPR.

1 Expenses are prioritized to support safety, compliance and market
transformation activities, as well as to modernize assets.
Transmission took significant steps to offset increasing costs, such as
inflation, critical positions and licensing costs.
Capital spending is set to achieve safety and high reliability, availability
and adequacy standards, and to maximize economic value to the region.

Transmission Services is responsible for planning, desigmy, marketing, operating and maintaining
over 15,100 circuit miles of high-voltage transmission assets in the Pacific Northwest across eight
states. The proposed Transmission Services spending for FY 22021 supportsthe 2018-2023

3O0AOACGCEA 01 AT AT A AOGEI AO 1 1 reliablity. AGtrategic@dafol BPA £ OOAT

is to strengthen financial health, which we will do by coseffectively modernizing, managing, and
maintaining our assets Transmissionbuilds on a foundation of safety, regulatory and statutory
compliance to meet Transmission customer needs efficiently and responsively, in support of its
other strategic goals.

The average age of TraisE OOET 1 8 0 AOOAOO EO APDPOI AAEET C uvm UAAC(

their expected economic lifeTransmissionfacesan increasingly dynamic, uncertain andjuickly
changingoperating environment.
Transmissioncustomersare diversewith
complex needs some of which may be at Vision for managing transmission
odds with each other under our current assets:

products and services portfolio. BPA is
facing capital and expense pressures while
the system is aging and becoming more
constrained. Thesdactsdemand a
responsive and modern approach to the
way BPApositiond O Edméérdially and
how it alignsto deliver and capture value.
BPA is adopting a more flexible, scalable,
economical and operationally efficient

Transmission Services will manage its
assets to achieve safety, reliability, and
availability and adequacy standards and

maximize economic value for the region. It
will use efficient and transparent practices
that are effective in managing risks and
delivering results.
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approach to managing its transmission sstem in order to remain a competitive transmission
provider. This work will ensure we maintain financial strength while continuing to meet our
multiple statutory responsibilities and delivering the public benefits that are so valuable to the
region.

Transmission Services creates value by operating a higierforming grid, enabling economic
growth in the region, and providing access to federal and nefederal resources and markets. As a
dependable and responsive business partner for 0 ! disfbomers, Transmission meets compliance
requirements, while ensuring the continuing safe, reliable and economic operation of the
transmission grid consistent with sound business principles. Enabling economic growth and
providing grid access means that Transmission provideseixible products and services to meet
evolving demand forecasts, impacts to energy markets, generation choices and policies.

Transmission Servicesthree main goalsfrom the agency strategyusedto prioritize spending in the
BP-20 rate period are: strengthen financial health; modernize assets and operations; and meet
Transmission customer needs efficiently and responsively. Financial health was supported by
balancing upward cost pressures against efficiencies. Upward pressures include price and wage
inflation and additional workloads in adding responsiveness capability and modernization of
systems. Balancing factors included carefully evaluating and prioritizing hires, projects, work and
initiatives and consolidating support workload.

TodatecA OA £01 OOAxAOAOEED I ldkelshasfesuliell ia OHsdEliintréage inA gD AT OA
proposed spendingcomparedto BP-18 levels which is still below the rate of inflation Throughout
the IPR process, Transmission will work toward flat program levels iorder to support the

strategic and financial plansThe proposed spending levels support safety, compliance, reliability,
and market transformation activities. Each program contributes to improvingusiness
performance while managing down costs. In Operabns, the primary focus will be to modernize the
grid and its supporting technology. Grid modernization and preparing for evolving markets will be
a significant undertaking impading all of Operations.In Engineering, improvements to

4 OA1T Oi Ea8sbtEhanhgénient practices will continueTransmissionwill start optimizing
maintenance intervals as well as our spares inventory with the use of a decision support tool that
allows us to perform a probabilistic risk assessment. Marketing will develop strategpolicies and
implementation plans to enable customer participation in the CAIS@nergy imbalance markethat
invovesOEA OOA 1T £ " 0! 8 O TrArAidsitn Maitrénhantel will @ddon@lidhiits
compliance-driven and contractually-obligated maintenarce responsibilities efficiently and cost
effectively, ensuring the reliability of the grid through management of maintenance resources.

Finally, the Transmission capital funding proposal reflects the transition fronan era of large

system expansion to onelominated by smaller sustain projects. Capital execution for this rate
period is approximately $300 million direct spend per year. There is a growing volume of projects
funded by customers in advance reflecting developer and utility demand on project resmes,

which can exacerbate resource constraints. Capital levels are held flat by delaying and deferring
replacement of assets, alternative service delivery arrangements, and adopting a risk assessment
and evaluation method that prioritizes available dollas to mitigate the highest system risks.
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Note: Transmission Services discontinued the use of an undistributed reduction in this 2018 IPR. The proposed 2018 IPR levels are
increasing compared to the BPL8 Rate Caséevels if you net the undistributed reduction out.
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Transmission Services Summary

Actuals Rate Case Proposed IPR
($Thousands) 2016 2017 2018 2019 2020 2021
Costs Described in IPR
Operations 145,216 144,518 167,050 168,007 168,852 163,878
Maintenance 157,453 166,927 176,580 178,125 174,337 174,666
Engineering 51,168 53,240 56,351 57,718 53,683 59,733
Non-Between Business Line Acquisitions and Ancillary Services 13,856 25,921 11,031 10,464 10,476 10,476
Transmission Internal Support 87,584 80,644 93,940 95,607 93,326 94,705
Undistributed Reduction/Other Income (Loss) 0 -1,045 -7,548] -8,539 0 0
Costs Described in IPR Total 455,278 470,205 497,403 501,382 500,673 503,457
Capital
Transmission Asset Category 378,778 270,670 317,044 310,544 310,193] 317,655
PFIA 2,427 5,197 16,000 15,500 65,457 50,061
Other Asset Categories Within Transmission 35,247 37,809 39,929 59,585 52,713 46,817
Transmission Indirects 54,109 50,489 56,249 57,093 54,747 55,569
Corporate Indirects 52,194 54,007 57,323 59,006 47,395 47,577
AFUDC 29,026 21,916 24,733 24,819 31,552 30,248
Capital Total 551,781 440,088 511,278 526,547 562,057 547,927
Other Costs
Between Business Line Acquisitions and Ancillary Services 115,354 114,993 108,430 101,519 124,926 124,614
Reimbursables 8,649 15,646] 9,929 9,936 9,916 9,923
Other Costs Total 124,002 130,639 118,359 111,455 134,842 134,537
Grand Total 1,131,061 | 1,040,932| 1,127,040| 1,139,384 1,197,572 | 1,185,921

*The other Asset Categories included in Transmission are: Facilities, IT, Fleet Equipment, Security and Environment.

Transmission Services CapitaDutyears Summary

Capital Outyears

($Thousands) 2022 2023 2024 2025 2026 2027 2028 2029
Transmission Asset Category 314,386 321,278 328,282 335,394 342,483 349,808 357,042 364,360)
PFIA 45,134 29,914 30,041 30,000 30,000 30,000 30,000 30,000
Other Asset Categories Within Transmission 40,309 64,772 73,170 26,456 49,421 50,330 51,039 51,848
Transmission Indirects 56,402 57,248 58,107| 58,979 59,863 60,761 61,673 62,598
Corporate Indirects 48,379 49,199 50,032] 50,875 51,719 52,564 53,404 54,248
AFUDC 30,920 31,609 32,311 33,022] 33,732 34,440) 35,139 35,842
Capital Total 535,530 554,021 571,943 534,725 567,218 577,904 588,296 598,896
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4.1 Transmission Capital
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($Thousands) 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029
Transmission Asset Category 310,193 317,655 314,386 321,278 328,282 335,394 342,483 349,808] 357,042 364,360
PFIA 65,457 50,061 45,134 29,914 30,041 30,000 30,000] 30,000 30,000 30,000
Other Asset Categories Within Transmission 52,713 46,817 40,309 64,772 73,170 26,456 49,421 50,330 51,039 51,844
Transmission Indirects 54,747 55,569 56,402 57,248 58,107 58,979 59,863 60,761 61,673] 62,598
Corporate Indirects 47,395 47,577 48,379 49,199 50,032 50,875 51,719 52,564 53,404 54,248
AFUDC 31,552 30,248 30,920 31,609 32,311 33,022 33,732 34,440 35,139 35,842
Capital Total 562,057 547,927 535,530 554,021 571,943 534,725 567,218 577,904 588,296 598,896

Description

7EOQOE "0! 60 OAOPI T OEAEI EOU O1T OAOOAoItayE Aeeds, AET OEOU
robust asset management strategy and plan for deployment of capital is essential, and execution of

the strategy is vitally important to efficiently deliver the benefits. The strategy covers primary asset
programs including alternating current substations, direct current substations, control centers,

power system control, system telecommunications, systemrptection and control, rights of way,

wood pole lines and steel linesThe assets within these programs deliver electric poweto three to

four million people through four product categories:

Transmission service to regional utilities

Generation and lineand load interconnections

Interregional transfers of capacity and energy

Ancillary services, such as regulation and load following services

= =4 -4 =
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The vision for managing transmission assets at BPA stai€34 OAT O EOOEI 1 3 AO0OOEAAO
assets to ahieve high reliability, availability and adequacy standards and maximize economic value

for the region. It will use efficient and transparent practices that are effective in managing risks and

AAT EOAOET ¢ OAOOI O dam Trahshizsion 8sefh@nageméntEgodlsthavé HednC
developed that focus on:

1 Integrating system expansion, replacements and maintenance to optimize the asset lifecycle.

1 Prioritizing investments in terms of asset criticality and risk to meet reliability and other standards
atlowest total economic cost.

1 High data quality and situational awareness for asset attributes, utilizing the asset inventory (e.g.
condition and performance data) to support decisiormaking.

4 OAT O Edhaiegit assétanagementplan andassetplan were developed in accordance with
the Institute of Asset Management framework, a set of industry best practices centered around the
international standards 1SO 55000 (asset managem8rand ISO 31000 (risk).Transmission is also
aligned with BPAS €rategy and committed to become more responsive to customer needs;
leverage and enable industry change through modernized assets and system operations; and
deliver on" 0 ! ghilglic responsibilities through a commercially successful business.

Modernizing assetsand system operations requires a rigorous approach to asset management that
leads to the most efficient use of resources, recognizing that our assets do not all deliver the same
value. Transmission will optimize the lifecycle cost of acquiring, operatingnaintaining and
disposing of assets to preserve their reliability and value. BPA will also prioritize the use of limited
funding and human resources by understanding asset criticality, health and risks; establish risk
based planning and prioritization; ard use leading analytical methods to prioritize investments in
expansion, replacement and maintenance for safe, reliable asset performance. The utility industry is
in the midst of great change, resulting in an increased need for flexible products and sersdao
maintain a competitive position and effectively serve the Northwest. BPA must position itself to
adapt as forecast demand, impacts to energy markets, generation choices, and national, regional
and local policies evolve.

Transmission Services is deveping action plans for managing the transmission system today
through well-planned, costeffective asset plans, while also positioning TransmissioBervicesto

X

meet the regional needs of tomorrowTransmissionServicdd O AOOOAT O AT Apemiagl EAAOAA

levelis approximately $300million direct, predominately capital with a minor amount of expense
related to capital projects.BPA has adopted a scalahl8exible approach which will first seek to use
efficiencies and nonwires alternatives to relieve congestion or increase capacity on constrained
transmission paths where new line construction is unfeasible or cost prohibitive.

45



Challenges

In FY 2017, Teansmission Services completed an era of large system expansions and turned its

focus tosustain (replacement) projects. Expand project volume is now greatly reduced and two

OEEOAO 1T £ 40AT OIi EOQOEI 1680 AADPE OA bustaiOByAdndiderx§@ EAADO
the volume of developer and utility customer driven projects funded in advanceeémmonly

referred to asPFIAprojects) has also ramped up significantly. While PFIA projects are funded

separately, these projects impact the same resourceAlA AAA O AAAT [ Pl EOE 4 OAT Oi
projects.

Transmission is addressing the work prioritization and resource challenges in several ways. In
dealing with prioritization and investment decisions, BPA is implementing capital portfolio
management includingformal early scoping, stage gate approval, asset lifecycle cost comparison
and risk basedplanning and prioritization. Transmission is also establishing the health and
criticality of each key asset, and utilizing the asset registéo automate risk calcuhtions in addition
to testing decision support tools to better inform maintenance analytics and reliability engineering
decisions.BPA is balancing the workload demands with labor limitations by carefully evaluating
necesary skills and process stepOneaction we are taking is augmenting existing staff with term
limited personnel to meet nearterm production needs BPA also verked with Supply Chainand
Transmission to implement consulting engineer anengineer procure construct master contracts
to enablefaster releases of design and desigbuild work packages andprioritized staffing of
particularly constrained internal workgroups in key process areassuch astestand energization,
and construction management.

These are important steps in maturingfransmission ServiceSasset management capability to
strengthen financial health, modernize assets and system operations, and meet transmission
customer needs efficiently and responsivelyWhile always important, prioritization and sequencing
of work is critical in the current environment to maintain acceptable grid reliability. Data driven
and risk informed decisions result in better investment choices that support reliability.

Impacts of proposed spending level

4EA EI DPAAOO 1 £ EIT 1 Atchpial sgetdingebserfialyGiat brid &bSorbig O A

inflation through FY 2021 include:

1  Deferring most O&Mflexibility projects for several years. O&Milex projects increase system
availability through alternative service delivery arrangements, and reduce #impact to customers
of required maintenance on BPA assets.

1 Deferring some BPA participation in cooperative replacements with other utilities, such as
protective relaying and transfer trip.
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